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(54) MOBILE COMMUNICATION SYSTEM AND ITS COMMUNICATION CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize call transmission 
and call reception in a train driven at a high speed by 
using a mobile terminal equipment for a micro cell 
system. 

SOLUTION: In the mobile communication system 
consisting of a mobile communication network system 10 
and a railway management network system 20. in the 
case of in-train communication by a PS (terminal 
equipment) 1 00 in a micro cell system, position 
information of the terminal equipment is stored in a CSC 
(in-train radio base station control station) 300 and an 
HLR (position information database) 600 and position 
information of a BS (radio base station) installed around 
the railway network is stored in a BS position database 
700. In the case of arrival of an incoming call to an MSC 
(mobile communication exchange station) 500. position 
information of each database is collated and a BS 400 to 
call a train in which the terminal equipment is resident is 
selected and the call is received by the PS 100 from the 

BS via the CSC 300 and a OS (in-train radio base station) 200 of the micro cell system. 
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(54) m^io^mi mmm'^T.T'j^^ixPtommmmm 



(57) 

■7-r-i7a-tr;u->X^A«)PS (^*) ^00±^<mM^-C: 

iAm^notzit>. Ss3sa){ia««$csc (?ijS[*j«t© 

StfeJStJffllS) 3 0 0fc^*i;HLR (fiS««7^-^'< 

— X) eooiciEitL. *fc, Bs mmm*^m) 

S (^^ftl6@) aXS^Stg^^lEISL. MSG (i^iHil 
S400$Sfl?U, i^BSA''t>CSC 3 O "^-f^D 

-tr;u>>X7^A<ocs (9i]«i^«i»Si6@) zooi&ta 
PS 1 0 0l=SfB*fT3. 
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m*bm (Bs) 

COftl^SUbS (BS) ^ISftilK^L, l^mmSilkMi^: 

mmmm (bso 

^(omisimiikmumm (bso ^«g»iix^L. 
@^ifiii$fT3^iii>afli3S«fc@ (MSG) 
croi^BiJUtss^^ (MSG) tfi^^^iVLrmss^F 

't— X (HLR) 

i^f&mi^cii&B^tL, ±3E«iitfit6J3 (BS) tmm 
(Gs) tins.mrh^^'^a-izfummmsmmmmm 

(CSC) 

±^-7'< a-\z)vmmt&m (gs) i-iRffl^^t-s^-f^? 

D-fe;Uffli^illffi3|£ (PS) i*, 
A. 

«rt©fltrtE«i®sife^ (BS) o^mmmm^mmt 
is^ixiss (MSG) ^^xfifisRmmmfT'smi^xirJ^ 

'>X-T-Ao 

[^*^3] iS*]®2IB®l=fct^-C. 
ffItBt4ait«7*-4'— 'i-X (HLR) l#Jl=fct.%-C, & 

i#a -r -si^ui am ->x 7^ A „ 

fiiB»t»aife©(4a7^-^'<-xf«9icj3i,^-c, m^^m 
mmmm (bs) *<tftg**iri^-5«Br*<, 

t-r-Si^ibaiie^xTA, 

mu-=f-(^a-b)i.mmmmiikmi^mm (cso ^icfc 
L^r. aeTiciRffl-r-SBiriev-r^? □■b;uffl4B5S (ps) 

Jl'mmtSL^mm (CS) 0:>S-^4>L<(d:x<J7S#^ 



*H£frHtTE«-ri.Ci:*^fai:-rS«i!ia«'>X 

irAo 

[|i*«6] i»^]S2ffi®|rfeL^r, 
frE U /=BI^]9 3 4 j3 J: t/M^ig 5 lcE» 

»-r * c t ^!^fa t -r i^iiiisii >>x X A. 
[m««7] m«^6Etta>i^uaiii/X7Aa>iim 

BtrE^-r^^P-b^Uffl^* (PS) A<(4SSSt$M*-rS 

i^JS (GSC) -T?. l^^3|;3!l^&eS$*^'&^^1l^»$E 
ttL. flE<4atf«7^-^-'<-X (HLR) 

@ (csc) A>t,eii**i*(aa««SE«u. aais 

-^-X (HLR) lCfcL^-caag^tA<fl7 L 
->X^A(Z5iS<i*lJ^^JS, 

^E-7-f ^p-tr;i/fflffl5|e (ps) A<egSMi^M*-r'S 

iS8. p^5i?<©^^s^$#fciaaaMi®*sji^-r*p' 

•v-b— i?SflirE-7-r^7n-b;i,ffl«f»SlfeS (cs) 'vjS 

m^mm (cso ti^i>mmMm^tmfiiimm 
s) . tut&m^mubmumm (bso , ^Ei^uijUi 

5?«^ (MSG) 5^^-L.r|!lEi!iati«7^-^'-'<-X 

(H LR) --vfSlL, 
14a'lf«7^-^-'<-X (HLR) ICfctxT, 

■^ir^jijms^saaifatLrEis, 
H«asA<eait«^-f-'<-x (hlr) rzjsLx-c^ 
TLfcct^-r^ ffirEi^BjUiXS^ (m 

so . m^m^m^mmmm (bso . srrE^^s 

ife^ (BS) , ME^'f ^^P-b;Uffl«iS»tfe©*i)ffli^ 
(GSC) , fJE-7-r^7a-b;uffl«i««*6S (cs) ^ 

(PS) iciifii-rsct^^at-r-s^iSim-vx-rA 

Cfit«^9] ^^«6E«a>^Mii1IS/X7A(D)im 

BfrE^iaiSliXfiS^ (MSG) ET<DB!rE-7-f^7 □ 

•bjuffi^^ (PS) n<Dmmt<&-otzm. ^wimms^m 

m (MSG) A<l!lFEtia««T-^'-'<-X (HLR) 
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^-X (HLR) ;6<miB^JSStTSSi/X^AIZ|^5lJm 

IwSM^ttri^^MIHaife^ (BS) (om^i. 
<DfiatB«t Lr3^»ffl©2a5ftS (MSG) (Cji»JL. 

t^it^^mmm^^m (mso rz^^iA<fT+^tv/cKis f^i 

*$-r^/*:/-tr~v^StIIB'Wa7^— (hl 
R) -^2HiL. I^y 'vfe-v$5(iLfc1ffflr-^-'< 
-X (HLR) fcfci>r. ^t^PS-r-SfiMtg^^ei^L. 

ttri^^ffiri5ffii»Si6^ (BS) (DSimmm ((^sit 

s®^t^rl^'5^^stfe^ (BS) (Dm^^mmL^ m 

(MSG) ^aniL. 
^^mmmiS:mLtc^mmm^mm (mso 3&^t>. 
Htri2»«s*fe^*j^^ (BSG) ^^^LT. ^^xtfe^ 
(BS) ^vmm^niK i ot,L<(i«a<o«i«®ife 
^ (BS) t^i^mm^^i-om^ cps) ir»-r^s« 

^ (GSG) 3t»<. i^/*ytr-e;$s<iLfcii'&. fifti]» 
t\z^ mu-^-coo-trji.mmm^mm (gs) ^^lt 

[000 11 



[0 0 0 2] 

[«S5<DfttBi RCR sTD-zamvmmisHxi^ 

^PHS (y<— v:^;u/\>T^^ :7;i->vX^A) [cfta 
Mffl*tf3-i: lector. vX7^A±tt:(DJlRS*nA#a 

[OO03] — RCR STD-2 7 Dl|r*«S* 

ttrt^'5>PDC (/^— Vi-;U7^i?^;Hr;U5) •Vi>ETI 

* ttr t^ G s M left a ^ ti* -7 ^ o lr ;ui^B)ii 

«t*aW2<[:*lit-) o 
[0 0 0 4] *fr. ±ffie5i/X^A<7)«3f*«fflL3am 
^ffirBl-f'Sgfi^J-e. GSMi:DCET(D7^zL7';U^— K 
iS^^. PDGt PHS<^)7^a.7'Vb^— K^g**<Slft* 

(c*i$. tt*ttW3^»-r) o 

[O O O 5] 

[0 0 0 6] -7?. jii5Lfc«eaest&3i*. 

1. 2a)SRFr*tk»MM*lc*/<-'r^*Hfei^l±fc'5o 

fey. miy:^^M,--^m\i}<i^miztjiij ^ s^et* 
t,2Si*^a)«figA<!e5^sic35:y. mmisjta. /^-v^'j- 

[0 0 0 7] **H^a)gM(i. p-tr^ui/X^AJg 

m-r^:it\zs>^, 

[0 00 8] ^fz. *:^B^(Dte(7>a6<jii. KSa^^BiS 
[0 0 0 9] ^^iz^ *^B^Ote(Dawii, 

[0 0 10] *«B^(Dflfea)awtt. JitB^ijiii 

[0 0 1 1 ] 
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•feybi^xxAoag^ (PS) tmm^^vmm^iffotz 
(5f>. m^oitLmmn^. mm^^mmmf&mumm (cs 
c) ts^ifikmmn^-^^-:^ (hlr) icteitL. 

m»mmm (bs) fia7^-4r^-xic. is^^iffl 
^ffll^ss;?nrl^'&M^gstfe^ (bs) (Dikmmmt: 

SSItL. «S!liH13^»^ (MSG) lc^fi;5<fcofcS 

'&^jm$i^t/tti'rfti^si6@ (BS) ^mviL. mmm 

Stfe© (BS) A^^>5^jmi*3^I^Sit!j©f>i^^ (CS 

C) . ^J*P»q(D-7>r^ D-lz;Ui>X^A(7)^i^*ife^ (C 

S) »St?. (PS) fcS<i^fT3o 

[0 0 1 2] 

[0 0 1 31 3K«lM««vX7^A1 Of*. 4fia(D»«l« 
51^ (iUT. PS^fti-T) 10 0^J|X^-r^o 'i^-ir;Uffl 

(^-r^p-ti;uffl) mi^mi^m (j^t. csit«i-r) 2 

ooii^J*i^irS@**L. «^ff. im^lci^RH^ 
ti. STic^tiS(OPs 1 oo^ite#L*^iiii^tT^o 
5tj*f>9cs$ij^^ (lUT. csctn^) (i5iJ«i^ici5 

cs 2 O 0*JlXSELxfi(i*tT5o 

[0 0 1 4] *««tfe^ (iUT. BS<t^-r) 4 O Oli 

ir«!S(D P s 1 o o t L < (iaao) c s c 3 O O * IRS 
L^^il^i^fr^o ^SSife^^]^^ (mT. BSCt 
WT) 4 5 0l*iBTlClS»<0BS4 0 0^1|XSLiHI* 
fr3o BS C 4 5 0I*:^*> h'7— 2?J^eiCj:oTliSa 

«?-r) 5 O O fi. iBTlC^gaa>B SC450tL< (i« 
lacDBS 4 O 0^i|X§L. ^fc> flfeC^MSCS O 0<i:Ji 

[0 0 15] aStWaiT'-'^'^-X (JUT. HLR<b:^ 

•T) 6 0 01*. «-ps 1 ooa)^iattffl^i51t•r'5)7^— 
^^-x■e. Msc5ooi:i*ii-^»5 5o-^. mms 

trl^S-^XT^A 8 O O t (i^l-^^ 6 5 0 V^Hx^tim^ 
PSI OOA^^(;)aMg||^^/)<fcotr^^. P 

PS 1 o oaXiMtiffiSSji^. ^fc. f^ps 1 o oco 

i4eiifflPpi^;b<Msc5ooAxt>ff*^*Lfc«^. f^isa 

[0 0 16] BSfiSli^T^— 'S^'^— X7 0 01*. 

s 4 o o(OKa**iriN«ii^<7>ifa[$ffiis-r«7^--S' 

^— X-r?. MSC5 0 0<t(i{i-^lS5 7 Ot:. ^jmiltr 

g^vxi^As o otitm^my 5 o-e^ti^tLiss^^ 
SBs 4 o oWim^izWimmmoitLmmmtim^^ 

^tl. H L R6 O 0A^t>5IJ*SfT*>X7"A8 O O 



ttaiLT. H LR6 OO^jIiSI-r^o 

[0 0 1 7] ^W^^T@Svx^A8 ooiiait^S^ 

^) ^«-^^8 2 0^j>LT^bH*iiatt«i:LT31 
^X'SML. H LR6 0/)>^^jmfiatfaiCDBg^A<feotc 

[001 8] mzit. cscaoo i^flJcDiiaif «-r — 

^^-X (JilT. CSCP»3iia««DBt«i-r) a)1SfB 

[0 0 19] cscrteaisfflDBfi. mMm^3 2 O 

<t c s c {^iiatSffi 3 3 o (t ^ ttfc c s c f*3(ia 
itfflDBT^— 3f;u3 1 o<Dmmx*^miiti^o aa5Rs-^ 

320fi. CSC300iBT<DPS 1 OOCOPSS^^ 
ffiL. CSCF»3{iait«3 3 Of*. PPS 1 OOA<^J* 
1^0)1 o^L<l*1taa)CS 2 O 0;!)^^>^g^^tt'SJ:'; 

liCSO)*-^ (UlT. CSNtHi-T) -CfeoTtcfcL^o 
[0 0 2 0] 5»jmi^<DPS 1 O OA<iiaSilS^Tofcii 

^. CS 2 0 0js*T*eii^iX'&<iaSS*il*Lrt^ 
«PS 1 oocDPSS-^ (JUT. PSNi:«;-r) SffisK 

S-^ffllcSi^^. f^^lcaaSti^l^PS 1 0 0<7)#« 
-r-SxiJTOS-^^i L< (illX^^tt-SCS 2 O OCDCS 
NS. PSNIz^rPS-r-SCS CJ^iiatS««ll::S^2., 

to 

[002 1] CS C 3 O OKTf::ilX#Ln^^P S 1 O 

Sa)S^ (IJIT. «PSN^Si-r) $#gBL. cscrt 
aatSSiDB^— 3^;U3 1 0±T*— Sf-r^^PSNCDC 

sci^^a'if»3 3 0^^^ 'ttmu. mt^ihmn^^ 

t\:imMP^<OPS 1 O O^CS 2 O 0*ihLTS<i**T 
3o 

[0 02 2] ll3fi. H L R 6 O Ol#3fflJa>PSiiaiSfR 

[0 0 2 3] fi55feS-^6 1 0I±. *H LR6 OOA<gil 

i-^±X(DPS 1 O OOm^^—WX&^L^ ^^<DP 

s 1 o oo^mmme 2 o^fig-tfafflicsi^-ri^o a 
ais«a)j^®fi. PS 1 ooosF^-r-sxuT ci-^t 

L< li^tift<DBS 4 O 0(D^/— >7iN^^jS^tt€>) cox 
'jrS-^6 2 O a T^fc'S;!)^. tL<f±. PSIOOA^H 

2 O btt^^o 

[0 0 2 4] MS C 5 O 0;5^b(iaSlla)S5R3&<feo/c 

SPsiooopsN^. ^Mm^mt^h^^mL. mp 

t^o MSC5 0 0;?)Ni^<iati«Pp1^3&<&ofc^^l*. 
^*^I^B*lce3l**t-5PS 1 O 0<DPSN$. Sg5RS 
^ffli/)^i^«l3RL. I^PSNlC*fP6-r-5(iait«6 2 0* 
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[0 0 2 5] gl4(i. BSeSti^T^— -$1^— X7 O O 

[0 0 2 6] (iaitffi7 1 Oli. ±T4,L< fi-gP(7)51 
trgHEH 3 O O O *-K-e«}# ^ilfirSSEFal® 

3a^ciga*4^rl^*Bs aooo^bsn^b ss-^7 2 

O O ^V^Ulh-t^CDBS 4 O OA<!t#S-C*'g)o 
[0 0 2 7] H LRSO 0t)^h><0m7^<Di,t. ^J^SfT 
gSvX^AS O 0;!J^f,BS^iMft«Pp1^;b<fcofc^ 

Sffe3iEra*#R8L. *ir-:^;ufcfci>r«P6:^^B 

ss-^ OUT. BSN<t^^) • tttii-r^o aai 

Ur H L R 6 O O^&m^tl^a 
[O O 2 8] ^rK— Xa)1i«li. BS400(DS 

[0 0 2 9] msit. ^j»a^^gsi/x^A8 oowa 
[0 0 3 0] mmm^s zoitm^^rr im^=T) ^^com 
»t&-:Jitr. jttTEH (iiSit«) 8 so^turatT© 

[003 1] ilfr43(D^J»2 O O 0;bNii[*1i-^lS8 2 O 

-e»js-r4^fTErBi8 3 oa)«ifc. Jiie5ifflgSEr«i* 

[0 0 3 2] H L R6 O OA^^5»jm3lffl^Si>X^A8 

[0033] He (i. PS100;!j<. CSC3 0 0^ J: 

[0 0 3 4] ^mP^(DCS 2 0 0t<i3/^-^^mi§iV— 
>ICPS 1 O OfymmLX^tzm-^ (PS 1 oo^m* 
-r^:x-if/j<^jmic^mL/-li^) . PSiooiiiiM 

[0 0 3 5] P S 1 O O -C S 2 O OFbIIZ^^U >^ $ 
iS^L. ^(D^. I^PS 1 oo<DPSN^#t;(igeit 

^) ^CS2 OO-^illfi^^. 

[00 3 6] ^v-b— v^SfiL/r cs 2 o oli. e 

ii*tL/cPS NIC. CSNt L<I*[^CS2 OOCDS-r 

tf)rcsc3 oo'^wSHi'T'So 



[003 7] *>-tr— i^^gflLfcCS C 3 0 Oli, 
CS Cf^tigtfffiDBT^ — 3^;U3 1 0CDffi^S-§-3 2 0 
IZPSN^. CSC|^<iatS«3 3 0lCCSNt L<(* 

x'JTS-^^^. ^4x^*tS#i^t;o S^ii^a. PPS 

N<*:I^CSC/)<Sa*tLri>'5f»J»3 O O OCD^j^S-^ 

S^t;liSeg^y *:;-fe-v^. BS4O0^l»^g><7 

s^^. jSfi-rSo *y-tr— Bsc4 5o^^^ 
ur MS c 5 o o-^ea*tt>5o 

[0038] f^>t *vb — i^^gflLtcMS C 5 O Of*. 
f^^CO *>-tr-v^^H L R6 O 0^ill«L. HLWi^mL^ 

[003 9] ^>-tr — v^^^llLfzH L R 6 O 01*. 

> vP»3(DP s NS#ggLr. as^S-^a i o(d# 
fflANt, p s N t-m^^mmm^^mm ■ ttaj-r-So ia 

[0 0 4 0] HLR6 0 0lZfclxrfiSif«a>S*]l^^ 
*^T^. MS C 5 O O^B S C 4 5 O^B S 4 O O-^C 
S C 3 O 0-*CS 2 O 0->P S 1 O 0(DmX^ (iSSS 

[004 1] 117 fi. ¥\mX^m^(DPS 1 O 0ICJ4L 

Ta>^ft<D^lll^«EBSWlC:^-ro 
[0 0 4 21 SPSN^^t?Sll¥«^. mTiiil AM 
(Initial Address Message ) Ltr M S C 5 O O 

l±. HLR6 0 0^. SPSNtDfiatiffiCDBa^^^* 

-5 o 

[00431 ^:f'^ — zyi:^mLtzHLReOO{t. 

.y-b-e?j^ir'&*tt-2>eps N*#BBLT. *ri«:-r 
^aatt«6 2 o^«i5^ ■ ttair-So aai3?;Ktzests 

^6 2 0?Ei<^jm^ii!)*^^-riS^6 2 O bX&r>tcm 

i^ts«ic-^^+t^^j^s-^^^i^)/-5»j»<iaBg^s 
[0 0 4 4] yiz—i^^^mLtz^mm^mmi^:^ 

T^ASOOli. -y-tr— i?lz$^ix«5iJ»S'^*#^ 
LT. ^JSttMI^ST^— :^;U8 1 0-ef^^jmS"§-(D^:^T 
(iiMtSffi) 8 3 o-efc-Siltr^SErBls o o o^ 

OOIZWLT. P S 1 O O^l^t/Mit" fctoCDBS 4 O O 

t;>*vtr-i; (P?aiBSPo1^y ^v-iz-v?) ^j2Hi-r€»o 
[0 0 4 5] l^y 'v•fe-i^^S^tLfcBs^ia^ta■x- 
^^-x7oo-eli. ^y^—^Ji^lz^^ti^MfrW 

mm^momm^. itimmm i otLx^mL. ^jtr 

^1 Ot,L<li«acDBSS^7 2 0*«|^ ■tttlit' 
4o *ftiSlCcfcyaas3FnfcBSN/i<. MSCSOOt 
L< l*BSC4 5 Ot^^m^^ *>-fe — i>S'i2l^i-r€)BS 



(6) 
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[0 0 4 6] l^pt *v-tr-'^<7)S<ilcJ: y. 
T'#trMS C 5 O Oli. f5]p( ^y-b — Vl^lr-g-^H^B S 
Na>BS 4 O 0^#t;BSC45 O^. gPSN^^fc 

a)BS4 0 0fi. :^/N*— -r^y— >irsps N^^trS 

[0 0 4 8] tt^StL/cSB^^ V-fe-^^lC^Stl-SSP 
SN^ifiTfCJ|X^-r'5C<»:;b<. C S C I^fiS-tf « D B 
— :?;U3 1 0(DS*S-^3 2 0S'#raLfije«LyrCS c 
3 0 01*. BS 4 OOi:<Dra-e^«'J >^SS^L. B 

S4 oo3^)^^<DP?^^y ^:/-b-v^^m-r^o ^^ici^ 

CSCSOOtrfi. ^PSN;^I^f>CSCP»9^i®tf^3 3 
»^*toS^CS2 0 0lc»L-C. «PSN*#t;« 
[0049] 1^^ *v-tr — v^SllLtcCS 2 o o(i, ifi 

T(OPS 1 ooic»Lr«PSN$^trSi^^'y-b— 

[0 0 5 0] — vf^COSPSNlC 

iS^f ^ P S N * PS100I*. CS200i: 

<Draf::«l«U>^$RSL. -€-a)». C S 2 O O 36^f,lI^ 

[005 1] JliS Lfc— jlCOftiSI::.*: MS C 5 O O 
ti^h>mPSA O 0^<Z)^<i3!j<ff+5*t'5o 

[0 0 5 2] ^ffc. ±aiLfcl5fc^rMi. ^ibS* (PS 

1 0 0) ->^(ommmi¥^m\:it'otzt<. ^aas^ (ps 
10 0) 3El^t)<7>f§^i^cot^-ct. ft t (±ifia)SS&-e^^ ^ 

[O O 5 3] 



-e. alMaA<'>^^:L^ci:A^t>. afflux ha)fi» 

[S2] *^^(DiSlj!ife?^®(c.*i*. csci^g(iB1S« 
^ K -X — u ^ ^ -riJfe^ H -e fc o 

[S3] :*;!^0^a) 1 SllteJf^^lcj:-5>. HLRiiStSfflT^ 
--$1 X ;u $ ^-rsi ^EI -e fc o 

[0 4] *f&^CDl SI!6J^®lz:.J:^. BSiiSW«7^- 
5^ ^ -X ^ ^ -rittBj ST' fe ^ o 

[EI5] ^^^cDiUJUff^^lCcfc-S, ^wasgSi^- 

[S6] *^^cDi3IJfiJ^»lcj:-&. 

[0 7] *sg^a)i||J6ff^^(Ccfc^. e<iv~^>xa) 
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